Nonlinear 
Analysis 


Theory, Methods & Applications 


Index to Volume 9, 1985 


PergamonPress Oxford-New York: Frankfurt 


© 


VOL. 
9 
1985 


NONLINEAR ANALYSIS 


THEORY, METHODS & APPLICATIONS 


Editor: Prof. V. Lakshmikantham, Department of Mathematics, University of Texas at 
Arlington, Arlington, Texas 76019, USA 


Editorial Secretary: Ms. S. Weber 


Honorary Editorial Board 
L. Cesari, University of Michigan, 
Ann Arbor, MI, USA 

E. A. Coddington, University of 
California, Los Angeles, CA, USA 
D. A. Kendall, Cambridge Univer- 
sity, Cambridge, England 


Associate Editorial Board 
S. Ahmad, University of Miami, 
Coral Gables, FL 33124, USA 

A. Ambrosetti, Department of 
Applied Mathematics, Ca’ Foscari, 
30123, Venice, Italy 

T. B. Benjamin, Mathematical Insti- 
tute, 24-29 St. Giles, Oxford, 
England 

M. S. Berger, University of Massa- 
chusetts, Amherst, MA 01003, USA 
H. Brezis, 4 Place Jussieu, Paris, 
France 

R. Brockett, Harvard University, 
Cambridge, MA, USA 

F. Browder, University of Chicago, 
Chicago, IL, USA 

J. Chandra, Army Research Office, 
Durham, NC, USA 

R. Conti, Via G. B. Amici 14/A 
50134, Firenze, Italy 

M. G. Crandall, University of 
Wisconsin-Madison, Madison, WI 
53706, USA 

G. Da Prato, Classe Di Scienze, Scu- 
ola Normale Superiore, Piazza Dei 
Cavalieri, 56100, Pisa, Italy 


M. A. Krasnoselskii, Jnstitute of 
Control Sciences, Moscow, USSR 
J. L. Lions, College de France, Paris 
le, France 


P. C. Fife, University of Arizona, 
Tucson, AZ 85721, USA 

R. P. Gilbert, University of Dela- 
ware, Newark, DE, USA 

J. K. Hale, Brown University, Provi- 
dence, RI, USA 

T. G. Hallam, University of 
Tennessee, Knoxville, TN 37916, 
USA 

R. Kalaba, University of Southern 
California, Los Angeles, CA, 
USA 

R. E. Kalman, University of Florida, 
Gainesville, FL, USA, and ETH, 
Zurich, Switzerland 

S. Leela, State University of New 
York at Geneseo, NY, USA 

J. Mawhin, Université Catholique de 
Louvain, Belgium 

R. May, Princeton 
Princeton, NJ, USA 
J. B. McLeod, Wadham College, 
Oxford, England 

A. Myshkis, Altufevscoy Shosse, 
Moscow, USSR 


University, 


Nirenberg, New York 
University-Courant, New York, NY 
10012, USA 

P. A. Samuelson, MIT, Cambridge, 
MA, USA 


Z. Nashed, University of Delaware, 
Newark, DE, USA 

T. Oden, University of Texas at 
Austin, Austin, TX 78712, USA 

M. N. Oguztoéreli, University of 
Alberta, Edmonton, Alberta, 
Canada 

C. Olech, Instytut Matematyczny 
PAN, Warszawa, Poland 

P. H. Rabinowitz, Mathematics 
Department, University of 
Wisconsin-Madison, Van Vleck 


Hall, 480 Lincoln Drive, Madison, 
WI 53706, USA 

W. C. Rheinbolt, Department of 
Mathematics & Statistics, University 
of Pittsburgh, Pittsburgh, PA 15260, 
USA 


M. Scott, Sandia Corporation, Albu- 
querque, NM, USA 

E. Temam, University of Paris X1, 
91405 Orsay, France 

C. P. Tsokos, University of Southern 
Florida, Tampa, FL, USA 

W. Walter, Universitat Karlsruhe, 75 
Karlsruhe, West Germany 


Publishing and Advertising Offices 
Pergamon Press Ltd., Headington Hill Hall, Oxford OX3 OBW (Oxford 64881; Telex 83177). 


Subscription Rates (1986) 


For libraries, university departments, government laboratories, industrial and other multiple-reader institutions: 
US $270.00 per annum. Two-year rate (1986-87): $513.00 (including postage and insurance). Subscription enquiries 
from customers in North America should be sent to: Pergamon Press Inc., Maxwell House, Fairview Park, Elmsford, 
NY 10523, USA, and for the remainder of the world to: Pergamon Press Ltd., Headington Hill Hall, Oxford OX3 


OBW, UK. 


Specially Reduced Rates for Individuals. In the interests of maximizing the dissemination of the research results 
published in this important international journal, we have established a two-tier price structure. Any individual, 
whose institution takes out a library subscription, may purchase a second or additional subscriptions for personal 
use at the much reduced rate of US $75.00 per annum. 
Microform Subscriptions and Back Issues: Back issues of all previously published volumes are available in the 
regular editions and on microfilm and microfiche. Current subscriptions are available on microfiche simultaneously 
with the paper edition and on microfilm on completion of the annual index at the end of the subscription year. 
Published Monthly Copyright © 1985 Pergamon Press Ltd. 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published else- 
where. By submitting a manuscript, the authors agree that the copyright for their article is transferred to the publishers if and when the article is accepted for 
publication. However, assignment of copyright is not required from authors who work for organisations which do not permit such assignment. The copy- 
right covers the exclusive rights to reproduce and distribute the article, including reprints, photographic reproductions, microform or any other repro- 
ductions of similar nature and translations. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any 
means, electronic, electrostatic, magnetic tape, mechanical photocopying, recording or otherwise, without permission in writing from the copyright holder. 

U.S. Copyright Law Applicable to Users in the U.S.A. 
Photocopying information for users in the U.S.A.: The Item-Fee Code for this publication indicates that authorization to photocopy items for internal or personal 
use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service provided 
the stated fee for copying beyond that permitted by Section 107 or 108 of the United States Copyright Law is paid. The appropriate remittance of $3.00 per copy 
per article is paid directly to the Copyright Clearance Center Inc. ,21 Congress Street, Salem, MA 01970. The copyright Gwner’s consent does not extend to copying 
for general distribution, for promotion, for creating new works, or for resale. Specific written permission must be obtained from the publisher for such copying. 
In case of doubt please contact your nearest Pergamon office. 
The Item-Fee Code for this publication is: 0362-546X/85 $3.00 + .00 


| 


Volume Contents 


Volume 9 Number 1 


A finite difference scheme for a stiff problem arising in the 
numerical solution of a population dynamic model with 
spatial diffusion 


R. CoRREA and A. SEEGER 13 Directional derivative of a minimax function 
S. E. STUCKWISCH and J. C. 23 Approximations and asymptotic error formulas for non- 


L. Lopez and D. TRIGIANTE 


HELTON linear integral operations on Banach spaces 

N. YAMADA 39 A system of parabolic variational inequalities associated 
with a stochastic switching game 

E. L. Ortiz and A. PHAM 53 On the convergence of the Tau method for nonlinear dif- 

Nooc DINH ferential equations of Riccati’s type 

L. I. TRUDZIK 61 Perturbed convex programming in reflexive Banach spaces 

H. C. SAGER 79 Semilinear second order evolution equations of compact 
type with regular boundary conditions 

E. CASINI and E. MALUTA 103 ‘Fixed points of uniformly Lipschitzian mappings in spaces 


with uniformly normal structure 


SOFTWARE SURVEY SECTION 


Volume 9 Number 2 


B. KaAskosz and S. 109. A maximum principle for generalized control syStems 

LOJASIEWICZ, JR. 

G. BARLES 131  Quasi-variational inequalities and first-order Hamilton- 
Jacobi equations 

J. SIMON 149 Asymptotic behaviour of a plasma induced by an electric 
current 

M. CEccHI, M. FuRrand M. 171 Oncontinuity and compactness of some nonlinear operators 

MARINI associated with differential equations in noncompact 
intervals 

J. K. HALE and A. 181 Perturbation of homoclinics and subharmonics in Duffing’s 

SPEZAMIGLIO equation 

M. T. CHU 193 Asymptotic analysis of Toda lattice on diagonalizable 
matrices 

B. GUSTAFSSON 203 Existence of weak backward solutions to a generalized Hele 


Shaw flow moving boundary problem 


VOL. 
9 
1985 
iii 


Volume 9 Number 3 


P. E. SOUGANIDIS 217 Max-min representations and product formulas for the vis- 
cosity solutions of Hamilton-Jacobi equations with appli- 
cations to differential games 

I. R. Ionescu, I. RoscA and 259 A variational method for nonlinear multivalued operators 

M. SOFONEA 

Su Yu 275 Asymptotic behaviour of solutions of heterogeneous non- 
linear reacting and diffusing systems 

L. W. WHITE 289 Control of power-law fluids 

S. K. KAUL 299 = Indivisibility in transformation groups 


Volume 9 Number 4 


BAU-SEN Du 309 Bifurcation of periodic points of some diffeomorphisms on 
R? 

M. LANGLAIS and 321 Stabilization of solutions of nonlinear and degenerate 

D. PHILLIPS evolution equations 


A. C. LAZER and 335 Multiplicity results for a semilinear boundary value problem 
P. J. MCKENNA with the nonlinearity crossing higher eigenvalues 

B. TURKINGTON 351  Corotating steady vortex flows with N-fold symmetry 

E. MASCOLO and 371 Nonconvex problems of the calculus of variations 

R. SCHIANCHI 


M. A. O’DONNELL 381 Turning point behavior in singularly perturbed nonlinear 
systems 


Volume 9 Number 5 


G. PONCE 399 Global existence of small solutions to a class of nonlinear 
evolution equations 

N. Kato, K. KoBAyAsI and 419 Onthe asymptotic behaviour of solutions of evolution equa- 

I. MIYADERA tions associated with nonlinear Volterra equations 

L. CARBONE and S. SALERNO 431 Homogenization with unbounded constraints on the 
gradient 

A. ARDITO and P. VERNOLE 445 A delay parabolic Cauchy—Dirichlet problem in interpola- 
tion space 


iv 


J. H. MICHAEL 


H. KAGIWADA, R. KALABA, 
N. RASAKHOO and K. 
SPINGARN 


J. K. HALE and C. RocHa 
SHEN ZUHE 


M. WILLEM 


G. BUTTAZZO and G. DAL 
Maso 


G. BENFATTO, R. Esposito 
and M. PULVIRENTI 

P. E. KLOEDEN 

A. LUNARDI 

K. BALAKRISHNA REDDY 


T. KUCZUMOW 


V. L. SHAPIRO 
T. HAVARNEANU 


P. W. ELoe and J. 
HENDERSON 


K. A. YERION 


T. A. BURTON, Q. HUANG 
and W. E. MAHFOUD 


The Dirichlet problem for quasilinear uniformly elliptic 
equations 


Numerical experiments using Sukhanov’s initial-value 
method for nonlinear two-point boundary value 
problems—IV 


Bifurcations in a parabolic equation with variable diffusion 
Diffeomorphisms and the feasibility of the numerical con- 
tinuation methods 

Subharmonic oscillations of a semilinear wave equation 


Volume 9 Number 6 


515 


533 


547 


563 


587 


601 


605 


Integral representation and relaxation of local functionals 


Planar Navier-Stokes flow for singular initial data 


Existence and uniqueness of strong solutions in equations 
of global atmospheric convection 


Asymptotic exponential stability in quasilinear parabolic 
equations 

Random step contractors and Matkowski’s fixed point 
theorem 

Nonexpansive retracts and fixed points off nonexpansive 
mappings in the Cartesian product of Hilbert balls 
Capacity and 2nd order semilinear elliptic supersolutions 
Existence for the dynamic programming equation of control 
diffusion processes in Hilbert space 

Families of boundary conditions for nonlinear ordinary dif- 
ferential equations 


Volume 9 Number 7 


639 


651 


Symmetry principles for S-linear homogeneous and non- 
homogeneous equations 


Rate of decay of solutions of Volterra equations 


495 
503 
VOL. 
9 
1985 
619 
| 
¥ 


R. T. ROCKAFELLAR 
K. Ito and T. J. TARN 


-§. ELaypi and H. R. 
FARRAN 


D. MOTREANU and C. PoPA 


V. BENCI and F. PACELLA 
M. CEcCHI, M. MARINI and P. 


ZECCA 
L. E. PAYNE and G. A. 


PHILIPPIN 

R. STAVRE and B. VERNESCU 
W. ALT 

N. BASILE and M. MININNI 
E. BRIETZKE and P. NowosAD 


J. AVRIN and J. A. GOLDSTEIN 


R. T. ROCKAFELLAR 


R. LANDES 
B. LARROUTUROU 
ZHUOQUN Wu 


E. D1 BENEDETTO and 
C. M. ELLIoTT 


Extensions of subgradient calculus with applications to 
optimization 

A linear quadratic optimal control for neutral systems 
Lipschitz stable dynamical systems 


Hamilton-Jacobi equations on __ infinite-dimensional 


Riemannian manifolds 


Volume 9 Number 8 


763 


775 


787 


799 


811 


837 


849 


861 


867 


Morse theory for symmetric functionals on the sphere and 
an application to a bifurcation problem 

Existence of bounded solutions for multivalued differential 
systems 

Comparison theorems for a class of nonlinear elliptic bound- 
ary value problems 

Incompressible fluid flow through a non-homogeneous and 
anisotropic dam 

Degenerate diffusion equations with drift functionals model- 
ling aggregation 

Multiple periodic solutions for a semilinear wave equation 
with nonmonotone nonlinearity 

Existence of minimum critical mass solutions for diffusion 
equations of reactor theory 

Global existence for the Benjamin-Bona—Mahony equation 
in arbitrary dimensions 

Lipschitzian properties of multifunctions 


Volume 9 Number 9 


887 
905 
937 


953 


On weak solutions of quasilinear parabolic equations 
Remarks on a model for combustion waves 

A free boundary problem for degenerate quasilinear 
parabolic equations 

Existence for a problem in ground freezing 


665 
1¢ 
vi 


W. V. PETRYSHYN and 969 On the solvability of an equation describing the periodic 
Zz. 8. Yu motions of a satellite in its elliptic orbit 


E. N. CHUKWU 977 Evolution equations of Lurie-type in Hilbert spaces 
M. BERTSCH, R. KERSNER 987 Positivity versus localization in degenerate diffusion 
and L. A. PELETIER equations 

1009 Erratum 


Volume 9 Number 10 


P. S. KRISHNAPRASAD 1011 Lie—Poisson structures, dual-spin spacecraft and asymptotic 
stability 


C. V. Pao 1037 Stability analysis of a coupled diffusion-transport system for 
oxygen transport in blood and tissue 


S. KATO 1061 Nonhomogeneous quasi-linear evolution equations in Ban- 
ach spaces 


M. A. TEIXEIRA 1073 A topological invariant for discontinuous vector fields 


P. WILDENAUER 1081 A priori error bounds for general two-point boundary-value 
problems with arbitrarily many solutions 


N. D. ALIKAKOS 1095 On the pointwise behavior of the solutions of the porous 
medium equation as ft approaches zero or infinity 


H. LANGE 1115 On nonlinear Schrodinger equations in the theory of quan- 
tum mechanical dissipative systems 


Volume 9 Number 11 


SEHIE PARK and JONG SOOK 1135 On the Ray—Walker extension of the Caristi-Kirk fixed 
BAE point theorem 


T. I. SEIDMAN and G. M. 1137 Time-dependent solutions of a nonlinear system arising in 
TROIANELLO semiconductor theory 


C. ROBINSON 1159 Phase plane analysis using the Poincaré map 

R. H. W. Hoppe 1165 A constructive approach to the Bellman semigroup 

M. E. BALLOTTI 1183 Aronszajn’s theorem for a parabolic partial differential 
equation 

R. W. CHANEY 1189 On second derivatives for nonsmooth functions 


L. CesARi and T. T. BOWMAN’ 1211 Existence of solutions to nonselfadjoint boundary value 
problems for ordinary differential equations 


Vii 


VOL. 
9 
1985 


L. CESARI and P. Pucci 

E. SANCHEZ-PALENCIA 

T. Levy and E. SANCHEZ- . 
PALENCIA 

M. MARION 


J. N. DEWYNNE and J. M. HILL 


M. WILLEM 


R. KANNAN and R. ORTEGA 


C. A. SWANSON 
B. RUF 


M. G. CRANDALL 

V. BARBU and G. DA PRATO 
J. M. BORWEIN and H. M. 
STROJWAS 

G. Di BLASIO 

E. KRAUSS 

M. DEGIOVANNI, A. MARINO 
and M. TOSQUES 

M. DE ACUTIS 


P. R. BEESACK 


SHUI-HUNG Hou 
A. A. MARTYNYUK 


SOFTWARE SURVEY SECTION 


Existence theorems for nonselfadjoint semilinear elliptic 
boundary value problems 

Einstein-like approximation for homogenization with small 
concentration. I—Elliptic problems 

Einstein-like approximation for homogenization with small 
concentration. II—Navier-Stokes equation 

Qualitative properties of a nonlinear system for laminar 
flames without ignition temperature 

Bounds for moving boundary problems with two chemical 
reactions 

Subharmonic oscillations of convex Hamiltonian systems 


Volume 9 Number 12 


1313 


1319 
1325 


1331 


1337 
1347 


1367 


1381 


1401 


1445 


1451 


1487 
1495 


Landesman-Lazer conditions for problems with “one-side 
unbounded” nonlinearities 

Positive solutions of — Au = f(x, u) 

Remarks and generalizations related to a recent multiplicity 
result of A. Lazer and P. McKenna 

A remark on semilinear perturbations of abstract parabolic 
equations 

A note on a Hamilton-Jacobi equation in Hilbert space 


Tangential approximations 


Nonautonomous functional differential equations in Hilbert 
spaces 

A representation of arbitrary maximal monotone operators 
via subgradients of skew-symmetric saddle functions 


Evolution equations with lack of convexity 


Stationary stable solutions to the Riccati operational 
equation arising in the optimal control theory 


Systems of multidimensional Volterra integral equations 
and inequalities 

Controllability and feedback systems 

On application of the Lyapunov matrix—functions in the 
theory of stability 


Volume Contents and Author Index, Volume 9, 1985 


Vili 


1227 

1243 

1255 

1269 
1293 
1303 

vo 
9 

19 

. 
I 

= 


Alikakos, N.D 1095 
Ait, 
Ardito, A. 445 
Avrin, J. 861 


Balakrishna Reddy, K. 587 
Ballotti, M.E. 1183 
Barbu, V. 1337 
Barles, G 
Basile, N. 837 
Bau-Sen Du, 39 
Beesack, P.R. 1451 
Benci, V. 763 
Benfatto, G. 533 
Bertsch, M. 987 
Borwein, J.M. 1347 
Bowman, T.T. 1211 
Brietzke, E. 849 
Burton, T.A. 651 
Buttazzo, G. 515 


Carbone, L. 431 
Casini, E. 103 
Cecchi, M. 171, 775 
Cesari, L. 1211, 1227 
Chaney, R.W. 1189 
Qiu, M.T. 193 

Chukwu, E.N. 977 
Correa, R. 13 
Crandall, M.G. 1331 


Da Prato, G 1337 
Dal Maso, G. 515 

De Acutis, M. 1445 
Degiovanni, M. 1401 
Dewynne, J.N. 1293 
Di Benedetto, E. 953 
Di Blasio, G. 1367 


Elaydi, S. 729 
Elliott, C.M. 953 
Eloe, P.W. 631 
Esposito, R. 533 


Author Index 


Farven, 729 
Furi, M. 171 


Goldstein, J.A. 861 
Gustafsson, B. 203 


Hale, J.K. 181, 479 
Havarneanu, T. 619 
Helton, J.C. 23 
Henderson, J. 631 
J.M. 1293 
Hoppe, R.H.W. 1165 
Huang, Q. 651 


Ionescu, I.R. 259 
Ito, K. 699 


Jong Sook Bae, 1135 


Kagiwada, H. 469 
Kalaba, R. 469 
Kannan, R. 1313 
Kaskosz, B. 109 
Kato, N. 419 
Kato, S. 1061 
Kaul, S.K. 299 
Kersner, R. 987 
Kloeden, P.E. 547 
Kobayasi, K. 419 
Krauss, E. 138 
Krishnaprasad, P.S. 1011 
Kuczumow, T. 601 


Landes, R. 887 

Lange, H. 1115 
Langlais, M. 321 
Larrouturou, B. 905 
Lazer, A.C. 335 

levy, T. 1255 
tojasiewicz, S. Jr. 109 
Lopez, L. 1 

lunardi, A. 563 


Mahfoud, W.E. 651 
Maluta, E. 103 
Marini, M. 171, 775 
Marino, A. 1401 
Marion, M. 1269 
Martynyuk, A.A. 
Mascolo, E. 371 
McKenna, P.J. 335 
Michael, J.H. 455 
Mininni, M. 637 
Miyadera, I. 419 
Motreanu, D. 739 


1495 


Nowosad, P. 8&9 


O'Donnell, M.A. 34 
Ortega, 1313 


Ortiz, E.L. 53 


Pacella, F. 763 

Peo, 
Payne, L.E. 787 
Peletier, L.A. 987 
Petryshyn, W.V. 969 
Pham Ngoc Dinh, A. 53 
Philippin, G.A. 787 
Phillips, D. 321 
Ponce, G. 399 
Popa, C. 739 
Pucci, P.. 1227 
Pulvirenti, M. 533 
Rasakhoo, N. 469 
Robinson, C. 1159 
Rocha, C. 479 
Rockafellar, R.T. 
Rosca, I. 259 
Ruf, B. 1325 


665, 8&7 


Sager, H.C. 79 
Salerno, S. 431 


Sanchez-Palencia, E. 1243, 
1255 

Schianchi, R. 371 

Seeger, A. 13 

Sehie Park, 1135 

Seidman, T.I. 1137 

Shapiro, V.L. 605 

Shen Zuhe, 495 

Shui-Hung Hou, 

Simon, J. 149 

Sofonea, M. 259 

Souganidis, P.E. 217 

Spezamiglio, A. 18 

Spingarn, K. 469 

Stavre, R. 799 

Strojwas, H.M. 1347 

Stuckwisch, S.E. 23 

Su Yu, 275 

Swanson, C.A. 


14 87 


1319 


Tara, 699 
Teixeira, M.A. 1073 
Tosques, M. 1401 
Trigiante, D. 1 
Troianiello, G.M. 
Trudzik, L.I. 61 
Turkington, B. 351 


1137 


799 
445 


Vernescu, B. 
Vernole, P. 


White, L.W. 289 
Wildenauer, P. 108 
Willem, M. 503, 1303 


Yamada, N. 39 
Yerion, K.A. 
Tu, 2.8. 969 


6 39 


Zecca, P. 775 
Zhuoqun Wu, 937 


PRINTED IN GREAT BRITAIN BY PAGE BROS (NORWICH) LTD, NORWICH 


VOL. 
9 
1985 


